Induction of morphological transformation and micronuclei in Syrian hamster embryo fibroblasts by 1,2-dioxetanes. Correlation with single-strand breaks in HL-60 cells.
The photochemical genotoxic and cell-transforming potential of 4-hydroxymethyl-3,3,4-trimethyl-1,2-dioxetane (HTMD) and 3-(N-[4-pyridino]carbamoyl)methyl-3,4,4-trimethyl-1,2-dioxetane , (APD), in mammalian cell was studied. Both dioxetanes, which are efficient sources of triplet-excited ketones on thermal decomposition, induced morphological transformation in Syrian hamster embryo (SHE) fibroblasts. Unscheduled DNA synthesis in SHE and in HeLa cells could not be detected with these dioxetanes, but the number of micronuclei scored after the first mitosis was dose-dependently increased. Single-strand breaks but not Micrococcus luteus u.v.-endonuclease sensitive sites were observed by alkaline elution in HL-60 cells when treated with sub-lethal doses of HTMD and APD. A possible mechanism for the transformation mediated by DNA and chromosomal damage as well as the intermediacy of triplet carbonyls in these events are discussed.